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i DECLARATION I3NDER 37 C.F.R. 1.132 

i X, the undersigned, Hiroshi YOKOYAMA, a Japanese citizen, 

I residing at Michel-iPuji 202, 117-1, Mitojima, Fuji-shi, Shi- 

j zuoka-ken 700-0913 Japan, .hereby declare and state that: 

I took a master course at the Division of implied Preci- 
j sion Chemistry, School o£ Engineering, Osaka University, and 

I was graduated therefrom in March 1989. 

I entered Asahi Kasei Kogyo Kabushiki Kaisha in April 

1989. 

I have been engaged in the research and development of 
high performance polyester resins from April 1989 to date. 

I 
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I 



I am one of the applicants of the above- identified ap- 
plication and I am well familiar with the present case. 

I have read and understood the Office Action dated Octo- 
ber 31, 2007 and the references cited therein. 

I carried out Production Examples 1 to 14, Examples 1 to 
24, Comparative Examples 1 to 17 of the present application, 
and the results are as described on pages 157 to 217 of the 
specification of the present application. 

I have made observations, with reference to Exanrples 1 
and 2 and Comparative Examples 1, 4 and 9 of the present 
specification, to show that any of the cyclic dimer formation 
index (E) requirement {i.e., less than 0.066) of step (1)_ and 
the ^in a molten fom" requirement of ertep (2) of the method 
of claim 3 of the present application, is critical for pro- 
ducing the polytrimethylene terephthalate resin of the pre- 
sent invention that satisfies all excellent features of claim 
1 of the present application, with reference to Examples 1 
and 2 and Comparative Examples 1, 4 and 9 of the present 
specification • The method and results are as described in a 
paper attached hereto and marked '''Exhibit 1". 



j 
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From the results of Exhibit 1, it can be fairly con- 
cluded: 

that, as shown in Table A in Exhibit 1, each of Examples 
1 and 2 satisfies all requireuiente of the method of claim 3 
of the present application; 

that on the other hand, as also shown in Table K in Ex- 
hibit 1, each of Comparative Examples 1 and 4 employs a crude 
PTT resin having an S value of 0,071; that is. Comparative 
Examples 1 and 4 do not satisfy the cyclic dlmer formation 
index (E) requirement (i.e., less than 0.066} of step (1} of 
the method of claim 3 of the present application; 

that further, as also shown in Table A in Exhibit 1, 
Comparative Example 9 employs a solid-phase polymerization 
process; that is. Comparative Example 9 does not satisfy the 
^^in a molten form"' requirement of step (2) of the method of 
claim 3 of the present application; 

that , as indicated in Table B in Exhibit 1, the results 
of Examples 1 and 2 (i.e. the properties of the PTT resins 
obtained) are ^cellent; specifically, the PTT resins ob- 
tained satisfy all requirements of claim 1 of the present ap- 
plication; 

that, as also indicated in Table B in Exhibit 1, the re- 
sults of Comparative Examples 1 and 4 (i.e. the properties of 
the PTT resins obtained) are poor; specifically, the PTT res- 
ins obtained in Comparative Examples 1 and 4, respectively, 

i 
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I exhibit cyclic dimer contents (% by weight) of 2. 45 and 2.34 , 

j vfhich do not satisfy the cyclic dimer content (% by weight) 

I 

I requirement (not greater than 2 % by weight) of claim X of 

I the present application ; 

that , as also indicated in Table B in Exhibit 1, the re- 
sults of Comparative Example 9 (i.e. the properties of the 
PTT resin obtained) are poor; specifically, the PTT resin ob- 
tained exhibits a molecular weight distribution (Mw/Mn) of 2^, 

I which does not satisfy the molecular weight distribution 

(m/m) requirement (from 2 to 2.7) of claim 1 of the present 

I 

application; and also the PTT resin obtained exhibits a crys- 
tallinity as high as 55 (which causes high brittleness) ; 

that, thus^ a comparison between. Examples 1 and 2 and 
i Cozoparative Bxantples 1 and 4 clearly shows that the poly- 

I trimethylene terephthalate resin of the present invention 

' ca nnot be obtained when the crude PTT resin used does not 

satisfy the cyclic dimer formation index (E) requirement 
(i.e., less than 0-066) of step (1) of the method of claim 3 
of the present application; in other words, the oyollc dimer 
formation index (B) requirement (i.e., less than 0.066) of 
step (1) of the method of claim 3 of the present application 
is critical for producing the polytrimethylene terephthalate 
resin of the present invention that satisfies all excellent 
features of claim 1 of the present application; 

that, further, a comparison between Samples 1 and 2 and 
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• Coznparative Exanqple 9 clearly shows that the polytrimethylene 
terephthalate resin of the present invention cai mot be ob- 
tained by a solid-phase polymerization process that is a rep- 
resentative conventional technology; in. other words ^ the ^in 
a molten form'' requirement of step (2) of the method of claim 

3 of the present application is critical for producing the 
polytrimethylene terephthalate resin of the present invention 
that satisfies all excellent featured of claim 1 of the pre- 
sent application; 

that Comparative Estample 9 also shows that, even in the 
eaae where there are satisfied the requirements of step (1) 
of the method of claim 3 (including the cyclic dimer forma- 
tion index (E) requirement (i.e., less than 0.066) of step 
(1) of the method of claim 3) , the excellent PTT resin of the 
present invention ca nnot be obtained when the ''^in a molten 
form'' . requirement of step (2) of the method of claim 3 is not 
satisf ied; 

that thus. Examples 1 and 2 and Conrparative Examples 1^ 

4 and 9 of thef" present specification clearly show that the 
polytrimethylene terephthalate resin of the present invention 
that satisfies all excellent features of claim 1 of the pre- 
sent application can be obtained only when there are satig- 
fied both the cyclic dimer formation index (E) requirement 
{i.e., less than 0,06S) of step (1) and the ^'in a molten 
form" requirement of step of the method of claim 3 of the 
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present applicationr and 

that therefore, it is quite apparent that any of the cy- 
clic dimer fozmation Index (E) reguiremeixt (i.e., less than 
0.066) of step (1 ) and the "in a xnolten form* requirpment of 
Btep (2) of the method of claim 3 of the present application, 

is critical for producing the polytrimethylene terephthalate 

* 

resin of the present invention that satisfies all excellent 
featured of claim 1 of the present application. 



The undersigned petitioner declares tha,t all statements 
made herein of his own Icnowledge are true and that all state- 
ments made on information and belief are believed to be true; 
and fiirther that these statements were made with the Icnowl- 
edge that willful false statements and the like so made are 
punishable by fine or ititprisonment , or both, under section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application ox any patent issuing thereon. 



Date 



Hiroshi yokOYAMA 
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Exhibit 1 

Observations to show that any of the cyclic dimer 
formatlozi Index (E) requirement (i,e, , lees than 
0,066) of step fl_; and the ^^in a molten form'' re- 
quirement of step (2) of the method of claim 3 of 
the present application, is critical for producing 
the polytrimethylene terephthalate resin of the 
present invention that satisfies all excellent fea- 
tures of claim 1 of the present application, with 
reference to Examples 1 and 2 and Comparative Exam- 
ples 1^ 4 and 9 of the present specification 



1. The object of observations 

The polytrimethylene terephthalate (PPT) resin of the 
present invention not only has a low cyclic dimer content but 
is al0a capable of suppressing the formation o£ the cyclic 
dimer even during the melt molding, thereby enabling the pro- 
duction q£ an excellent shaped article stably on a oommeroiaX 
scale/ the shaped article having advantages not only in that 
the shaped article has high strength and excellent color, but 
also in that the shaped article is free from the bleeding of 
the cyclic dimer to the surface of the shaped article , so as 
to be suitable for coating with a coating composition or ad~ 
' hesive agent and exhibit excellent adhesion property. By the 

method of claim 3 of the present application, the excellent 
polytrimethylene terephthalate (PPT) resin of the present in- 
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' ventioT^ can be producsed stably with high productivity on a 

cotnmercial scale. 

The object of the present observations is to show that 
any o£ the cyclic dimer formation index (B) requirement (i.e., 
less than 0.066) of step (1) and the ^in a molten form'' re- 
quirement of step (2) of the method of claim 3 of the present 
application, is critical for producing the polytrimethylene 
terephthalate resin of the present invention that satisfies 
all excellent features of claim 1 of the present application. 

2 . Observations 

The present invention exhibits the above -described ex- 
cellent effects, as compared to the conventional melt polym- 
erlzatlon processes and the solld-pbase polymerization proc- 
esses as well as the conventional polytrimethylene terephtha- 
late (PPT) resin produced by the prior art processes- 

Such excellent effects of the present invention are 
fully isubBtantlated by Examples 1 to 24 and Comparative Exam- 
ples 1 to 17 oi the present specification. (Most important 
data of Examples 1 to 24 and Comparative Examples 1 to 17 are 
indicated in Tables 1 to 5 at pages 211 to 217 of the present 
I specification.) 

Especially, attention is drawn to Examples 1 and 2 and 
Comparative Examples 1, 4 and 9 of the present specification. 

As described hereinbelow, a comparison between Examples 
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1 and 2 and Comparative K^aioples 1 and 4 clearly shows that 
the cyclic dimer forxnatlon index (E) requirement (i.e., less 
than 0.066) of Step (1) of the method of claim 3 of the pre- 
sent application is critical for producing the excellent 

I polytrimethylene terephthalate resin. of the present invention. 

' As also described hereinbelow, a comparison between Ex- 

amples 1 and 2 and Coic^arative Eacan^le B clearly shows that 
the polytrimethylene terephthalate resin of the present in- 
vention cannot be obtained by a solid-phase polymerization 
process that is a representative conventional technology (em- 
ployed alone or in combination with a conventional melt po- 
lymerization process). In other words, the ^in a molten 

I 

form'' requirement of step (2) of the method of claim 3 of the 
present application is critical for producing the excellent 
polytrimethylene terephthalate resin of the present invention. 

The most important data of Examples X and 2 and Compara- 
tive Examples 1^ 4 and 9 are indicated in Table 2 at pages 
212 and 213 of the present specification. For easier refer- 
ence, the data^ of Eaeanples 1 and 2 and Comparafcive Examples 1, 
4 and 9 (as in Table 2 of the present specification) are col- 
lected and shown in Tables A and B below- (The data col- 
lected £rom ^^Table 2 {to be continued)" at page 212 is indi- 
cated in Table A, and the data collected from ^'Table 2 (con- 
tinued)" at page 213 is indicated in Table B.) 

j 

I 

I 
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Taljle B 





Properties of final ptt resin 
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As shown in Table A above, eacli of Examplea 1 and 2 sat- 
isfies all requirements of the method of claim 3 of the pre- 
sent application - 

On the other hand, as also shown in Table A, each of 
Comparative Exantples 1 and 4 employs a crude PTT resin having 
an E value of 0.071; that is. Comparative Examples 1 and 4 do 
not satisfy the cyclic dlmer fostxaation index (E) requirement 
(i.e., les$ than 0.066) of step (1) of the method of claim 3 
of the present application. 

Further, as also shown in Table A, Comparative Exasqale 9 
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employs a solld^phas^ polymerization process; that is^ Com- 
parative Example 9 does not satisfy the ''^in a molten forni" 
requirement of step (2) of the method of claim 3 of the pre- 
sent application. 

(Evaluation of the results of Examples 1 and 2 and Compara- 
tive Examples 1, 4 and 9) 

As indicated in Table B above, the results of Examples 1 
I and 2 {i.e. the properties of the PTT resins obtained) are 

, esccellezLt; specifically, the PTT resins obtained satisfy all 

I 

requirements of claim 1 of the present application. The re- 
sults of Exainples 1 and 2 are described in the present speci- 
j fication as follows; 

t 

(Example 1) 

^^The obtained PTT resin had a high molecular 
weight # a narrow molecular weight distribution, a 
low cyclic dimer content, and excellent color.'' 
(emphasis added) (see pa^e 185, lines 7 to 3 of 
\ the present specification) ; and 

: ■ 
I 

* (Example 2) 

In each of Examples 2 to 7, the obtained PTT 
resin (in the form of pellets) had a high molecu- 
lar weighty a narrow molecular weight distribution, 
a low cyclic dimer content and excellent color." 
(emphasis added) (see pag-e 186, lines 16 to 19 of 
the present specification) . 
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! " 

i • 

As also indicated in Table B above, the results of Com- 
paxative Examples 1 and 4 (i.e. the properties of the PTT 
resins obtained) are poor; specifically/ the PTT resins ob- 
, tained in Comparative Examples 1 and 4, respectively, exhibit 

cyclic dimer contents (% by weight) of 2,45 and 2.34 , which 
do not satisfy the cyclic dimer content (% by weight) re- 
quirement (not greater than 2 % by weight) of claim 1 of the 
present application. The results of Comparative Sxamples 1 
and 4 are described in the present specification as follows: 

In Comparative Example 1, the crude PTT resin 
used as a prepolymer had a cyclic dimer formation 
index (E) as high as 0.071, and, hence, a PTT 
resin having a low cyclic dimer content could not 
be obtained « 



In Comparative Example 4, the crude PTT resin 
produced in Production Rxart^le 8 was used as a 
prepolymer, which crude PTT resin had a cyclic 
dimer content as low as 0.92 % by weight. However, 
the preporlymer had a cyclic dimer formation index 
(E) as high as 0.071, so that the cyclic dimer 
content of the final PTT resin could not be de- 
creased and, on. the contrary , was increased , " 
(emphasis added) (see page 187, lin&s 3 to 6 and 
17 to 24 of the present specification) . 

As also indicated in Table B above, the results of Com 
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paratlve Example 9 (i-e. the properties of the PTT resin ob- 
tained) are poor; specifically, the PTT resin obtained exhib- 
its a molecular weight distribution (Mw/Mn) of 3 , which does 
not satisfy the molecular weight distribution (Mw/Mn) re- 
quirement (from 2 to 2.7) of claim 1 of the present applica- 
tion. Also the PTT resin obtained exhibits a crystallinity 
as high as 55 (which causes high brittleness) . The results 
of Comparative Example 9 are described in the present speci- 
fication as follows: 

The obtained pellets were analyzed, and as a 
result, it was found that the obtained PTT reein 
had a high molecular weight, a low cyclic dimer 
content and good color. However, the PTT resin had 
a broad molecular weight distribution. Further, 
the pellets obtained by the solid-phase polymeri- 
zation process not only had attached thereto poly-^_ 
mer powder in an amount as large as 1 % by weight, 
but also had a crystallinity as high as 55 so 
that the obtained pellets were brittle . If it is 
attempted to transfer the obtained pellets by 
means of a feeder or a pneumatic conveyer, the 
pellets would be broken , thereby forming a large 
amount of polymer powder .^' 

(emphasis added) {/see page 194, line 16 to 135, 
line 3 of the present specification) . 
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3 ■ Conclusion 

Thus, a comparison batween Examples 1 and 2 and Coxnpara' 
tive Bxampled 1 ud 4 clearly shows that the polytrimethylene 
terephthalate resin of the present invention cannot be ob- 
tained when the crude PTT resin used does not satisfy the cy- 
clic dlmer formation index (E) requirement (i.e., less than 
0.06S) of step (1) of the method of claim 3 of the present 
application. In other words, the cyclic dimer formation in- 
1 dex (E) requirement (i.e., less than 0,066) of step (l) of 

I the method of claim 3 of the present application is critical 

for produciug the polytrimethylene terephthalate resin of the 
present invention that satisfies all excellent features of 
claim 1 of the present application. 

Further, a comparison between Examples l and 2 and Com- 
parative Sxan^le 9 clearly shows that the polytrimethylene 
terephthalate resin of the present invention ca nnot be ob- 
tained by a solid-phase polymerisation process that is a rep- 
resentative conventional technology. In other words, the ^^inT 
a molten form'' requirement of step (2) of the method of claim 
3 of the present application is critical for producing the 
polytrimethylene terephthalate resin of the present invention 
that satisfies all excellent features of claim 1 of the pre^ 

; sent application, 

! 

I Also, the following should be noted. As shown in Table 

j 
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' A above, the cirude PTT resin (obtained in Production E:»;ample. 

1) used in Comparative Example 9 satisfies the requirements 
of step (1) of the method of claim 3. Especially, the crude 

I PTT resin (obtained in Production Example 1) used in Con^iara- 

tlve Example 9 has an E value of 0.005, which gatiafies the 
cyclic dimer formation index (E) requirement (i.e., less than 
0.066) Of step (1) of the method of claim 3 of the present 
application. Therefore, Comparative Example 9 also shows 
that, even in the case where there are flatisfied the require- 
ments of step (1) of the method of claim 3 (including the cy- 
clic dimer formation index (E) requirement (i.e., less than 
0,066) of step (1) of the method of claim 3), the excellent 
PTT resin of the present invention can not be obtained when 
the ''in a molten form'' requirement of step (2) of the method 
of claim 3 is not satisfied. 

Thus, Bxamples 1 and 2 and Comparative Examples 1, 4 and 
.9 of the present specification clearly show that the poly- 
trimethylene tferephthalate resin of the present invention 
that satisfies all excellent Ceatured of claim 1 of the pre- 
sent' application can be obtained only when there are satis- 
I £ied both the cyclic dimer formation index {E) requirement 

(i.e., less than 0,066) of step (1) and the '^in a molten 
form" requirement of step (2) of the method of claim 3 of the 
present application, 

j 

PAGE 67l7S'RCVDAT2l2m7:45:S4PM (Eastern standard Time]'SVR:USPTO€^ 



FEB. 29. 2008 8:06PM 



NO. 0395 P. 68 



Therefore, it is quite apparent that any of the cyclic 
dimer £orinatioii index (E) requirement (i.e., less than 0.066} 
of step (1) and the ^in a molten form'' recpxirement of step 
(2) of the method of claim 3 of the present application, is 
critical for producing the polytrimethylene terephthalate 
resin of the present invention that satisfies all excellent 
features of claim 1 of the present application. 
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